The purpose of this study is to present ways to provide more precise patient-oriented services by presenting implications and promoting a better understanding of exercise constraints. This study used questionnaire survey as measurement tool for 196 hospital inpatients in 5 general hospitals in the metropolitan area (Seoul, Gyeonggi, and Incheon). The collected data were analyzed using frequency analysis, exploratory factor analysis, reliability analysis, correlation analysis, and hierarchical regression analysis using IBM SPSS Statistics ver. 23.0. The following results were obtained. First, physical activity level and health condition on their physical constraints showed that their health condition factors such as pain/discomfort and anxiety/depression had greater effects on physical constraints than other factors. Second, physical activity level, and health condition on their psychological constraints showed that health condition factors had major effects on patients' psychological constraints. Thirdly, physical activity level, and health condition on their sociocultural constraints found that anxiety/depression appeared as the key influence factor in physical and psychological constraints.
INTRODUCTION
According to a report by Statics Korea, Korea has already become an aging society with the population over 65 years of age already accounting for 11.3% of total population as of 2010, and based on this trend, it is expected to become an aged society by 2019 and a super-aged society by 2026 (Statics Korea, 2016) . This phenomenon will increase the use of medical facilities such as hospitals by seniors, who face more health issues than other generations. In particular, the increased number of seniors leads to an increased number of different adult diseases and surgical patients. The medical costs of seniors over 65 years of age account for 35.5% of the costs of all patients, the increase in elderly patients over 75 years of age account for 66% of the overall patient cost increase. The increasing number of seniors will result in a rapid increase in the number of patients visiting hospitals, which may become a social and financial burden for both the individual and the nation. Therefore, general efforts by society to encourage a return to daily life through fast recovery and minimize the nation's social costs are needed.
Generally, physical activities are method of disease control and treatment for patients (Boujibar et al., 2018) . In particular, exercise has positive effects on physical and mental health and is essential for patients who feel their quality of life has deteriorated due to physical, psychological, emotional, and financial hardships. However, most inpatients struggle to participate in recovery exercises due to physical limitations such as deteriorated stamina and muscular strength after different treatments as well as emotional limitations, such as depression, fear of death, and stress (Lewis, 1982) . In addition, it is quite difficult to maintain physical activity during hospitalization Although physical activity is considered as an important factor in health recovery, there have been few systematic studies of physical activity of inpatients to prepare strategically for an aging society.
Therefore, this study conducted an empirical analysis of physical activity and factors that are related to insufficient inpatient physical activity based on a survey of adult patients hospitalized in 5 general hospitals in the metropolitan area (Seoul, Gyeonggi, and Incheon). It aims to present ways to provide more precise patient-oriented services by presenting implications and promoting a better understanding of exercise constraints.
MATERIALS AND METHODS

Subjects
Subjects were adult male and female patients over 20 years of age admitted to 5 general hospitals in the metropolitan area (Seoul, Gyeonggi, and Incheon). Written consent was obtained from 250 admitted patients selected through purposive sampling, and a survey was conducted to collect data. The survey period was from April to June 2017, and data from 196 subjects was used for the final analysis with data from 54 subjects who submitted unreliable responses excluded. The general characteristics of study subjects were as seen in Table 1 .
Tools
Data was collected via a survey containing questions about sex, age, educational background, income, and marital status to ascertain the general characteristics of subjects. The survey of personal exercise constraint factors used in a study by Zhu et al. (2001) was revised for this study, with 13 questions asked. There were 2 questions about inpatients' health factors inquiring about the history of surgery and exercise experience prior to hospitalization. Inpatients' physical activity level was measured via questions regarding 'time spent seated,' 'life maintenance time' such as eating, cleaning up, and dressing, and 'intentional moving time' related to physical activities such as walking and exercising. There were also 5 questions about health status from EuroQoL-5 Dimensions-5 Levels (EQ-5D-5L), developed by Herdman et al. (2011) to improve sensitivity and the ceiling effect of existing EQ-5D-3L, including questions about mobility, self-care, usual activities, pain/discomfort, and anxiety/depression.
Survey reliability and validity
The data collected in this study was tested for validity using confirmatory factor analysis. Principal component analysis was used to extract components, and varimax was adopted to simplify factor loadings. The Kaiser-Meyer-Olkin (KMO) Test was used as the reference in selecting variables for factor analysis. Bartlett sphericity test value (χ 2 ) was used to show the suitability of factor analysis use and common factors, and question selection accepted factors with 1.0 or higher eigenvalue.
In exploratory factor analysis, personal exercise constraints included 3 questions regarding physical constraints, 4 regarding psychological constraints, and 4 regarding sociocultural constraints. Specifically, personal exercise constraints resulted in KMO=0.818, χ 2 =1,054.425, eigenvalue of physical constraints was 3.120 (variance %: 28.362), eigenvalue of sociocultural constraints was 2.563 (variance %: 23.303), and eigenvalue of physical constraints was 1.868 (variance %: 16.980). All factor loadings were above 0.05, and Cronbach ɑ coefficient was used to verify the reliability of each variable. As a result, physician constraints were determined to be 0.676, psychological constraints 0.676, and sociocultural constraints 0.807.
Data processing
The purpose of this study was to examine the effects of hospital inpatients' health factors, physical activity level, and health condition on their personal exercise constraints. For this, the researcher and assistant researcher visited hospitals and explained the purpose and goals of the survey after obtaining the hospital's cooperation. Patients completed the survey by self-reporting. Surveys with low reliability, double entries, and no entries were excluded from the analysis, and the remaining data was individually coded and used for frequency analysis, exploratory factor analysis, reliability analysis, correlation analysis, and hierarchical regression analysis using IBM SPSS Statistics ver. 23.0 (IBM Co., Armonk, NY, USA).
RESULTS
Correlation among variables
Prior to verifying the relationship between variables set in this study, a correlation analysis was performed to examine the correlation among the subvariables and their multicollinearity. These variables showed a correlation of (P<0.05) as seen in Table 2 . The correlation coefficient among subvariables were below 0.80, indicating no issues with multicollinearity. Therefore, each variable was verified to be independent. As seen in Table 2 , all factors excluding 'sedentary lifestyle' showed some positive (+) and negative (-) correlations.
Effects of hospital inpatients' physical factors, physical activity level, and health condition on their personal exercise constraints
Residual analysis using the regression model was performed prior to hierarchical regression analysis for the effects of inpatients' The results of hierarchical regression analysis to explain the effects of hospital inpatients' health factors, physical activity level, and health condition on their physical constraints were as seen in Table 3 . In models 1 and 2, inpatients' history of surgery had a statistically positive (+) effect on physical constraints. In contrast, in model 3, the history of surgery was eliminated from the significance level, but exercise experience factor showed a statistically negative (-) effect on physical constraints. Moreover, pain/discomfort and anxiety/depression had statistically positive (+) effects on physical constraints. Finally, the order of influence based on the comparison of standardized coefficients and absolute values was found to be pain/discomfort, anxiety/depression, and daily activities, and the explanation power of health factors, physical activity level, and health condition on physical constraints was 27.6%.
Effects of hospital inpatients' health factors, physical activity level, and health condition on their psychological constraints
The result of hierarchical regression analysis to explain the hos- pital inpatients' health factors, physical activity level, and health condition on their psychological constraints was as seen in Table 4 . In models 1, 2, 3, inpatients' exercise experience had a statistically negative (-) effect on psychological constraints, and in models 2 and 3, active hours had statistically positive (+) effects on inpatients' psychological constraints. In model 3, anxiety/depression had a statistically positive (+) effect on psychological constraints. Finally, the order of influence based on the comparison of standardized coefficients and absolute values was anxiety/depression, exercise ability, and pain/discomfort, and the explanation power of health factors, physical activity level, and health condition on psychological constraints was 21.9%.
Effects of hospital inpatients' health factors, physical activity level, and health condition on their sociocultural constraints
The result of hierarchical regression analysis to explain the hospital inpatients' health factors, physical activity level, and health condition on their sociocultural constraints was as seen in Table 5 . In models 1 and 2, inpatients' health factors and physical activity level had no statistically significant effect on sociocultural constraints, whereas in model 3, only anxiety/depression showed a statistically positive (+) effect on physical constraints. Finally, the order of influence based on the comparison of standardized coefficients and absolute values was anxiety/depression, self-management, and pain/discomfort, and the explanation power of health factors, physical activity level and health condition on sociocultural constraints was 7.1%.
DISCUSSION
The purpose of this study was to empirically examine the factors that affect hospital inpatients' personal exercise constraints and to analyze the effects of inpatients' health factors, physical activity level, and health condition on their personal exercise constraints; the following discussion can be made based on the data obtained from study results.
First, hierarchical regression analysis of the effects of hospital inpatients' health factors, physical activity level and health condition on their physical constraints showed that their health condition factors such as pain/discomfort and anxiety/depression had greater effects on physical constraints than other factors. Generally, patients tend to refrain from physical activities due to pain that arises from postoperative recovery and treatment, frustration that they cannot move freely during the treatment period, and fear of recurrence. With regard to this, a previous study also reported that negative emotions such as anxiety or depression after feeling greater pain than expected restrict physical activities (Wassink-Vossen et al., 2014) . In particular, physical activities to promote individual recovery, unlike rehabilitation for therapeutic purposes, only aggravated a different kind of psychological anxiety due to lack of exercise techniques and information. Meanwhile, exercise experience prior to hospitalization had a negative effect on physical constraints. In other words, as many previous studies have reported that previous exercise experience is an important variable that significantly predicts exercise-related awareness, it can be predicted that previous exercise experience leads to action to feel less pain and overcome it, although physical pain and discomfort may accompany this (Conn, 1998a) . Therefore, efforts by medical institutions to educate patients regarding the importance of exercise are needed to increase exercise behavior.
Second, hierarchical regression analysis on the effects of hospital inpatients' health factors, physical activity level, and health condition on their psychological constraints showed that health condition factors had major effects on patients' psychological constraints. In particular, anxiety surrounding the possibility of recovery, negative emotions about the situation that the patient is in, and pain/discomfort acted as constraints in deciding on and implementing exercise participation. This means that anxiety/depression and pain/discomfort act as serious psychological factors in participating in exercise, which is supported by the results of a previous study that found osteoarthritis patients tend to avoid exercise due to the fear that it worsens symptoms (Semble et al., 1990) . Generally, perceived behavior-related factors such as benefit, self-efficacy, disability, and enjoyment significantly predicted exercise behavior in an empirical study (Conn, 1998b; Johnson and Heller, 1988) . Perceived behavior-related factors may readily change inpatients' exercise constraining factors and may serve as the key in mediation. In addition, deterioration of motor ability appeared among physical constraint effect factors such as interest in exercise or fear of injury.
Thirdly, hierarchical regression analysis on the effects of hospital inpatients' health factors, physical activity level, and health condition on their sociocultural constraints found that anxiety/depression appeared as the key influence factor in physical and psychological constraints. Generally, it is not easy for inpatients to find inner peace and get back on life during treatment and recovery. These results from various factors such as recovery status or treatment stability, and with patients becoming mentally unstable, this negative emotional state may prevent them from accepting the help or exercise information needed for recovery. Furthermore, it is not easy for hospitalized patients to accept being diagnosed with disease and perform appropriate exercise at the same time. A relevant previous study reported that hemodialysis patients with terminal renal disease were affected in terms of physical constraints by social/environmental disability factors such as unwillingness to exercise, lack of time, and lack of exercise partner (Delgado and Johansen, 2012) .
Therefore, considering that pain, anxiety, or depression arising from the treatment process affect patients' personal exercise constraints, programs and education that can manage such pain, anxiety, and depression need to be provided. Moreover, a medical service environment where admitted patients can voluntarily participate in exercise should be established.
This study would like to make the following proposals based on these results. This study focused on the individual aspect of inpatients' exercise constraints. Therefore, follow-up studies should categorize social and environmental characteristics as well as individual exercise constraints in more depth to analyze inpatients' exercise constraints from different angles. This is because the exercise constraints of hospital inpatients may vary due to personal or other environmental factors. Psychological constraints in particular were not thoroughly examined through in-depth patient interviews and observation. Therefore, follow-up studies are needed to categorize hospital inpatients' exercise constraint factors based on various inpatient groups to perform a qualitative study that can analyze why physical exercise is so difficult in hospital environments. This is because such exercise is significantly related to the improvement of services at medical institutions as well as patients' fast recovery.
